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(57) Abstract 



The present invention is a novel and improved method for providing broadcast short message services (SMS) in a communication 
network. It is an objective of the present invention to provide a method and apparatus thai insures the successful transmission of the 
broadcast message while minimizing the impact of providing the short messaging service on overall system capacity. Messages to be 
broadcast to a group of users are provided by broadcast page generator (20). to a broadcast message buffer (24). The timing of the message 
transmiss.ons is controlled by a page transmit controller (34). and the message is modulated onto an appropriate channel by modulator (26) 
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METHOD AND APPARATUS FOR PROVIDING BROADCAST 
MESSAGES IN A COMMUNICATIONS NETWORK 



5 



BACKGROUND OF THE INVENTION 
I. Field of the Invention 



The present invention relates to communications. More particularly, 
the present invention relates to a novel and improved method and 
10 apparatus for providing broadcast short message services. 

II. Description of the Related Art 

In communication systems, a central communications center 

15 transmits data to remote subscriber stations. In order to efficiently use a 
limited communications resource, the communications resource is divided 
into sub-bands and channels. A typical allocation of channels would 
include a pilot channel, a synchronization channel providing necessary 
timing information, a plurality of traffic channels for conducting point to 

20 point communications and a plurality of paging channels associated with 
the traffic channels for providing signaling data. 

Typically, when a subscriber station registers with the central 
communications center, the central communications center informs the 
subscriber station which paging channel of the plurality of available paging 

25 channels to monitor. When the central communications center needs to set 
up a point to point communication with a subscriber station it transmits a 
traffic page on the paging channel being monitored by the subscriber station. 
The traffic page would typically comprise subscriber station identification 
information and traffic channel identification information. In response to 

30 the received traffic page, the identified subscriber station would prepare to 
conduct point to point communications on the identified traffic channel. 

Power consumption is an important consideration of the subscriber 
stations, particularly in the case of mobile subscriber stations. In order to 
reduce the power consumption of the subscriber stations, a method known 

35 as slotted paging was devised. Slotted paging in a spread spectrum 
communications system is described in detail in copending U.S. Patent 
Application Serial No. 07/847,149, assigned to assignee of the present 
invention and incorporated by reference herein. By this technique a 
subscriber station monitors its assigned paging channel at predetermined 
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interva.s. which results in a significant power savings re.ative ,o 

monitoring the paging channel """'^ ^ a priori the time siots 
The central communicat.ons center must Know a v 
„ subscriber station will monitor the paging channel, and must 

when the subscr ber sta ^ ^ when ^ pagmg 

5 reserve all pages for that subscr ^ ng 

channel is monitored «^^^^ ily monitored i, is referred 
whereas wh*n the pag.ng ^"^^ J subscri ber station is not 
to as non-slotted pagmg. The p nods whe ^ 
monitoring the paging ; chanr^ can v yjom ^ ^ 

„ subscriber stahon de ^^ "^ngTomes from dividing time into slots of 
The expression slo .ted ^pagmg c ^ 

15 slots is referred to as ^ ^ mes5age5 oveI „e paging 
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of such messages to a mirumum because the pagmg 
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SUMMARY OF THE INVENTION 
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systems that provide (or slotted paging and it is an advantage of the present 
invention that it is capable of operation in communication systems that 
support any number of paging channels. 

In a first embodiment of the present invention, a broadcast message is 
5 provided on every paging channel and in every slot in a predetermined 
maxinjym slot cycle. This message, reaches all subscriber stations regardless 
of its individual slot cycle or assigned paging channel. This message 
contains a header that provides the subscriber station with information 
upon which to discriminate between broadcast messages the subscriber 

10 station wishes to receive and broadcast messages the subscriber station does 
not wish to receive. 

In a second embodiment, a broadcast page is provided on every 
P a 8 in g channel and in every slot in a predetermined maximum slot cycle. 
The broadcast page advertises a forthcoming broadcast message to all 

15 subscriber stations. The corresponding broadcast message is provided once 
on all paging channels and if the subscriber station wishes to receive the 
broadcast message it monitors the paging channel at the appropriate time. 
The broadcast page may either explicitly indicate a single slot position in 
which the corresponding broadcast message will be provided or the slot 

20 position in which the corresponding broadcast message will be provided 
may be determined in accordance with a deterministic algorithm. 

The third embodiment of the present invention provides for periodic 
broadcast paging on all paging channels. In the third embodiment, all 
broadcast pages are provided in one or more slots in a periodic cycle. The 

25 period of the broadcast paging slots is referred to as the broadcast cycle. As 
described above, the broadcast page may either explicitly indicate a single slot 
position in which the corresponding broadcast message will be provided or 
the slot position in which the corresponding broadcast message will be 
provided may be calculated using a predetermined convention. If the 

30 subscriber station wishes to receive broadcast messages it must monitor its 
assigned paging channel during the broadcast page slot and then the 
subscriber station must monitor the paging channel during the appropriate 
broadcast message slot in order to receive the corresponding broadcast 
message. 

35 The fourth embodiment of the present invention provides for single 

channel periodic broadcast paging. In the fourth embodiment, broadcast 
pages are provided periodically on a single designated paging channel. If a 
subscriber station wishes to receive broadcast messages, it tunes to the 
designated paging channel at the appropriate time to receive the broadcast 
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oaceS If the subscriber station wishes to receive any of the conesponding 
flast testes, the subset station tunes to the 

k^opI *t the appropriate broadcast message slot to receive me 

5 explicitly in the broadcast page or de.erm.ned m accordance with 

" rn *TfZZT£o*~* ^e broadcast pa g es and broadcast 
messages are provided redundant* with , temporal relationship t o o ne 

10 and its corresponding broadcast message. A m 

broadcast paging methods described previously. In the hfth «*°*~** 
XU^risp^ 
X5 new page indicator .nd.c^,o slot Mving 

rs^^ ££1*. - — st «■ s,ot when mere 

" en °Z b ^Z^ °< *e presen, invention operates in 
20 ^nlith methods in ^J^^^^ 

^.^^■^Si how *e 

u to be received. In the exemplary embodiment, the delivery 

25 which a corresponding broadcast » b ^ eJ nature of 

the b-dcas, page contai- ^^ "^ Message may contain 

^-5- £ Proving a power savings by avoid.g the 
reception of broadcast messages already rece.ved. 

35 BRIEF DESCRIPTION OF THE DRAWINGS 

Th. features objects, and advantages of the present invention will 
^comr^ appl'renHrom the detai.ed demotion se, forth beiow when 
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taken in conjunction with the drawings in which like reference characters 
identify correspondingly throughout and wherein: 

Figure 1 is an illustration of the environment of the present 
invention; 

5 Figure 2 is an illustration of a division of a communication resource 

in the exemplary embodiment of a spread spectrum multiple access 
communication system; 

Figure 3 is a block diagram of the transmission system of the present 
invention; and 

10 Figure 4 is a block diagram of the receiving system of the present 

invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

15 

Referring now to Figure 1, paging service providers 2, 4 and 6 provide 
messages to central communications center 10. The messages contain a 
header indicating the nature of the message and the actual message to be 
broadcast to the subscriber stations in the area. The broadcast messages are 

20 then broadcast by central communication center 10 to subscriber stations 12, 
14 and 16. Subscriber stations 12, 14 and 16 receive the broadcast messages 
and selectively provide the messages to the subscriber station user. In the 
exemplary embodiment, the signals are transmitted by the central 
communication center 10 to subscriber stations 12, 14 and 16 in accordance 

25 with a CDMA communication format as detailed in the aforementioned 
U.S. Patent Nos. 4,901,307 and 5,103,459. 

Paging service providers 2, 4 and 6 may be commercial or 
governmental services that provide broadcast messages to users in the local 
area. A typical example of paging service providers include services that 

30 provide stock quote or weather information. Broadcast messages may also 
be provided by private parties through general network 8. A typical example 
of this would be the case where an employer wishes to provide a short 
message to its employees in the area. 

Figure 2 illustrates the exemplary method of dividing a 

35 communications resource, namely an allocated frequency band. In the 
exemplary embodiment, the spectrum is divided into bands with the 
different bands being used by different service providers. For example, the 
spectrum may be divided into two halves as illustrated in Figure 2, with a 
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first half of the spectrum being used by carrier A and the second naif being 
used by carrier B. 

A carrier may then divide its portion of the overall spectrum into 
usable sub-bands. In Figure 2, carrier A has divided its band of the spectrum 
5 into k separate sub-bands. In the exemplary embodiment, each of these sub- 
' bands is then subdivided into channels, which are designated according to 
their use. In Figure 2, CDMA FREQUENCY 3 is illustrated as being 
subdivided into a pilot channel, a synchronization channel, m traffic 
channels and n paging channels. It may be noted that it is not necessary for 
10 each sub-band to contain all of the channels illustrated. In the exemplary 
embodiment of a CDMA communication system, the channels are separated 
from one another in code space. 

The traffic channels are used for point to point communications of 
data and are allocated to an individual user for the duration of the point to 
15 point service being provided. The paging channels are a set of commonly 
shared channels used by the all of the. subscriber stations for receiving 
signaling and short message data. Signaling data such as a traffic page 
instructing a subscriber station that point to point communications are to be 
conducted and upon which traffic channel. The use of paging channels is 
20 described in detail the aforementioned copending U.S. Patent Application 

Serial No. 07/847,149. 

When a communication system uses a plurality of paging channels, 
each user is assigned a paging channel on which to receive pages. A 
subscriber station monitors its assigned paging channel for traffic pages. In a 
25 non-slotted paging communication system the subscriber station 
continuously monitors its assigned paging channel for pages. However, 
because constant monitoring entails excessive energy expenditure, slotted 
paging communication systems were developed and are described in detail 
in the aforementioned copending U.S. Patent Application Serial 

30 No. 07/847,149. 

In a slotted paging system, the subscriber station "wakes up" or 
"powers up" at predetermined time intervals, referred to as slot cycles, to 
monitor its assigned paging channel for traffic pages. The central 
communications center knows the times at which the subscriber station will 

35 be monitoring its assigned paging channel and in accordance with this 
knowledge provides pages at such times that they may be received. 

Different subscriber stations may monitor their assigned paging 
channels at different slot cycles. In addition, in order to maximize system 
capacity, slotted paging systems distribute the slots in which different 
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subscriber stations receive pages as uniformly as possible over a 
predetermined maximum slot cycle. The maximum slot cycle refers to the 
number of slots within which all subscriber stations must monitor their 
assigned paging channels for incoming traffic pages. The varying slot cycles 
5 and the distribution of monitored slots over the maximum slot cycle pose 
challenges to broadcast paging, because it is rarely the case when all the users 
in the area are simultaneously monitoring any one paging channel. 

The first embodiment of the present invention provides the broadcast 
message on every paging channel and in every slot in the maximum slot 
JO cycle. 

Referring now to Figure 3, a message to be broadcast comprising a 
message and a header indicating the nature of the message is provided to 
broadcast page and message generator 20. Broadcast page and message 
generator 20 generates a broadcast message in accordance with a 
15 predetermined broadcast format. 

The broadcast message is provided to broadcast message buffer 24 . In 
response to timing signals from page transmit controller 34, broadcast 
message buffer 24 provides the broadcast message to encoder 27. Page 
transmit controller 34 in accordance with a clock signal from timing 
element 32 provides timing signals such that the broadcast message is 
provided redundantly in every slot in the maximum slot cycle. 

Encoder 27 encodes the broadcast message for the purposes of error 
detection/correction or privacy. The encoded broadcast message is provided 
by encoder 27 to modulator 26. 

Modulator 26 modulates the encoded broadcast message on each 
paging channel in accordance with signals from page transmit controller 34. 
In the exemplary embodiment, modulator 26 is a code division multiple 
access (CDMA) modulator, as detailed in the aforementioned U.S. Patent 
Nos. 4,901,307 and 5,103,459. The modulated broadcast message data is 
provide to transmitter (TMTR) 28, which upconverts and amplifies the 
signal so as to provide the broadcast message data on all subbands in 
accordance with a signal from page transmit controller 34. The amplified 
and upconverted signal is provided to antenna 30 and broadcast to all 
subscriber stations in the area. 

Figure 4 illustrates the exemplary receiving system of the present 
invention. The signal transmitted from antenna 30 is received at antenna 
50 and provided to receiver (RCVR) 52, where it is downconverted and 
amplified. Page receive controller 62 in accordance with a clock signal from 
riming element 58 determines the appropriate slot times for the receiving 
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system to monitor its assigned paging channel. In this first exemplary 
embodiment, the receiving system monitors its assigned pagmg channel 
once per slot cycle for traffic pages and broadcast messages. 

At the appropriate slot time page receive controller 62 prov.des a 
5 timing signal to receiver 52 that causes the receiver to become active and 
monifor «s assigned paging channel. The received signal ,s prov.ded to 
demodu.a.or Sphere it is demodulate*. In the exemplary e»W.^. 
demodulator 54 is a CDMA demodulator as described m deta.1 m ^Patent 
Nos. 4.901,307 and 5.103,459. Demodulator 54 provides the demodulated 
10 signal to decoder 56. Decoder 56 decodes the demodulated s.gnal and 
selectively provides the broadcast message to the subscriber station user. 

In a second exemplary embodiment of the present invenhon a 
broadcast page giving notice of a forthcoming broadcast message is prov.ded 
in every slot on every paging channel. The """P^ 1 ^"" 
15 message is provided in one slot on every paging channel. The temporal 
relationship between the broadcast page and its corresponding broadcast 
message may be explicitly provided in the broadcast page or ,t may be 
determined in accordance with a deterministic algonthm. 

Referring to Figure 3, a message to be broadcast compnsmg a message 
20 and a header indicating the nature of the message is provided to broadcast 
page and message generator 20. Broadcast page and message generator 20 
generates a broadcast message and broadcast page in accordance w„h a 
predetermined broadcast format, for example a hashing ' 

In an exemplary hashing algorithm, assume mat each broadcast page 
25 contains a broadcast handle that provides the subscriber s.at.on w.th 
information with which to determine the nature of the broadcast messag 
Then assume mat mere is a function H mat maps the space of all broadcast 
handles to a uniform distribution into the range 0 £ H(handle) < N, where 
N is value determined to provide an acceptable distribution of *^roadcas 
30 messages on the paging channel. If the broadcast page ,s prov.ded .n slm 
bpage then the corresponding message will be prov.ded m slot b m sg g-ven 

by the value: 

bmsg = ^0 + H(handle), (1) 

35 where b 0 is a fixed offset following the slot in which the las, of the broadcast 
pages fo the broadcast message, bmsg. -curs. In cases where me broadcas 
page is only provided once, bo is the slot in which the s.ngle broadcas, page 

is provided. 
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In a preferred- hashing algorithm, the central communications center 
is provided with a means for deconflicting two messages that hash to the 
same slot. In the preferred hashing algorithm the broadcast page is 
delineated into two separate sub-fields, one is referred to as the sequence 
5 number, i, and the other is referred to as the identifier, x. If the broadcast 
page is provided in slot bp a ge/ then the corresponding message will 
provided in slot b mS g given by the value: 



10 



bmsg = bo + (H(x)+i)mod B, (2) 



where bo is a fixed offset following the slot in which the last of the broadcast 
page for the broadcast message, b msg , occurs, H(x) maps the space of all 
identifiers to the range of 0 S H(x) < N and B is the broadcast cycle. In 
general the sequence numbers for two broadcast messages provided in the 
15 same broadcast cycle will be the same. However, in the case that two 
broadcast messages hash to the same slot number, the central 
communications center can deconflict the broadcast messages by changing 
the sequence number, i, of one of the messages. 

The broadcast message is provided to broadcast message buffer 24 and 

20 the broadcast page is provided to broadcast page buffer 22. Page transmit 
controller 34 provides timing signals to broadcast page buffer 22 such that 
the broadcast page is provided in each slot in the maximum slot cycle. In 
response to the timing signals from page transmit controller 34, broadcast 
page buffer 22 provides the broadcast pages to encoder 27. Encoder 27 

25 encodes the broadcast pages and provides the encoded broadcast pages to 
modulator 26. Modulator 26 modulates the encoded broadcast pages such 
that the broadcast pages are provided on every paging channel in accordance 
with signals from page transmit controller 34. 

The modulated broadcast pages are provided by modulator 26 to 

30 transmitter (TMTR) 28, which upconverts and amplifies the signal so as to 
provide the broadcast pages on all paging channels in accordance with a 
signal from page transmit controller 34. The amplified and upconverted 
broadcast page signal is provided to antenna 30 and broadcast to all 
subscriber stations in the local area. 

35 After the broadcast pages for the entire maximum slot cycle have been 

transmitted, page transmit controller 34 provides a timing signal at the 
appropriate broadcast message slot time to message buffer 24. Message 
buffer 24 provides the broadcast message to encoder 27 in accordance with 
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the timing signal. Encoder 27 encodes the broadcast message and provides 
the encoded broadcast message to modulator 26. 

Modulator 26 modulates the encoded broadcast message on each 
. paging channel in accordance with signals from page transmit controller 34. 
5 The modulated broadcast message is provided by modulator 26 to 
transmitter (TMTR) 28, which upconverts and amplifies the message so as 
to provide the broadcast message on all paging channels in accordance with 
a signal from page transmit controller 34. The amplified and unconverted 
broadcast message is provided to antenna 30 and broadcast to all subscnber 
10 stations in the local area. . 

Referring to Figure 4, page receive controller 62 provides a slot tuning 
sienal to receiver 52 that causes receiver 52 to monitor its assigned pagmg 
' channel. The broadcast page is provided through antenna 50 to receiver 52 
where it is downconverted and amplified. The received broadcast page is 
provided to demodulator 54, where it is demodulated and provided to 

^^Detoder 56 decodes the broadcast page and provides the decoded 
broadcast page to page receive controller 62. Page receive controller 62 
determines in accordance with a predetermined set of user preferences if the 
forthcoming broadcast message will be of interest to the subscnber stauon 



15 



user. 



If page receive controller 62 determines that the forthcom.ng 
broadcast message will be of interest to the subscriber station <■«.*«'» 
generates signals to receive the broadcast message. Page receive 
•5 determines the slot in which the broadcast message wrll be provrded The 
dot containing the broadcast message may be extracted from the broadcast 
page or determined in accordance with a deterministic algonthm. 

Page receive controller 62 provides a slot timing signal to rece.ver 52 
that cause the receiver to monitor the paging channel at the hme 
30 appropriate for receiving the broadcast message. Receiver 52 recewes the 
broadcast message provided through antenna 50 and downconverts and 
amplifies the received broadcast message. The received broadcast message .s 
ton provided to demodulator 54 which demodulates the rece.ved broadcast 
messL The demodulated broadcast message is provided to decoder 56 
35 which decodes the broadcast message and provides the broadcast message to 

the subscriber station user. 

In a third exemplary embodiment, broadcast pages are prov.ded 
periodically in a designated slot on all paging channels. As described 
previously the broadcast pages provide information about for.hcommg 
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broadcast messages. The corresponding broadcast messages are provided at 
least once on every paging channel. The period at which the broadcast pages 
are provided is referred to as the broadcast cycle. If a subscriber station is to 
receive broadcast messages it must monitor its assigned paging channel 
5 during the slot times in which broadcast pages are provided. 

Referring to Figure 3, a message to be broadcast comprising a message 
and a header indicating the nature of the message is provided to broadcast 
page and message generator 20. Broadcast page and message generator 20 
generates a broadcast message and broadcast page in accordance with a 
10 predetermined broadcast format. 

The broadcast message is provided to broadcast message buffer 24 and 
the broadcast page is provided to broadcast page buffer 22. Page transmit 
controller 34 provides a timing signal to broadcast page buffer 22 to provide 
the broadcast page in the appropriate broadcast page slot. In response to the 
15 timing signal from page transmit controller 34, broadcast page buffer 22 
provides the broadcast page to encoder 27. Encoder 27 encodes the broadcast 
page and provides the encoded broadcast page to modulator 26. 

Modulator 26 modulates the encoded broadcast page so as to provide 
the broadcast page on each paging channel in accordance with signals from 
20 page transmit controller 34. The modulated broadcast page is provided by 
modulator 26 to transmitter (TMTR) 28, which upconverts and amplifies 
the broadcast page signal so as to provide the broadcast page on all paging 
channels in accordance with a signal from page transmit controller 34. The 
amplified and upconverted broadcast page signal is provided to antenna 30 
25 and broadcast to all subscriber stations in the local area. 

In the transmission of the corresponding broadcast message, page 
transmit controller 34 provides a timing signal to broadcast message 
buffer 22 indicating the appropriate slot in which to provide the broadcast 
message. In response, broadcast message buffer 22 provides the broadcast 
30 message to encoder 27. Encoder 27 encodes the broadcast message and 
provides the encoded broadcast message to modulator 26. 

Modulator 26 modulates the encoded broadcast message on each 
paging channel in accordance with signals from page transmit controller 34. 
The modulated broadcast message is provided by modulator 26 to 
35 transmitter (TMTR) 28, which upconverts and amplifies the broadcast 
message to provide the broadcast message on all paging channels in 
accordance with a signal from page transmit controller 34. The amplified 
and upconverted broadcast message signal is provided to antenna 30 and 
broadcast to all subscriber stations in the local area. 
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Referring to Figure 4, page receive controller 62 provides a slot timing 
signal to receiver 52 that causes receiver 52 to monitor its assigned paging 
channel during the broadcast page slot. The received broadcast page ,s 
provided to demodulator 54, where it is demodulated and provided to 
5 decoder 56. Decoder 56 decodes the broadcast page signal and prov.des the 
decoded broadcast page to page receive controller 62. Page receive 
controller 62 determines in accordance with a set of user preferences if the 
corresponding broadcast message will be of interest to the subscriber station 



user 
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If page receive controller 62 determines that the forthcoming 
broadcast message is of interest to the subscriber station user, then it 
generates signals to receive the corresponding broadcast message. Page 
receive controller 62 determines the slot in which the broadcast message 
will be provided. As described previously/the slot containing the broadcast 
message may be extracted from the broadcast page or determined by a 

deterministic algorithm. 

Page receive controller 62 provides a slot timing signal to receiver 52 
that causes receiver 52 to monitor its paging channel at the time appropriate 
for receiving the broadcast message. Receiver 52 receives the broadcast 
20 message provided through antenna 50 and downconverts and amp hfies *e 
received broadcast message and provides the signal to demodulator 54. 
Demodulator 54 demodulates the received broadcast message and provides 
the demodulated broadcast message to decoder 56 which decodes the 
broadcast message and provides the broadcast message to the subscriber 

25 station user. ^ - « . 

in the fourth embodiment of the present invention, broadcast pages 

are provided periodically on a single designated paging channel. In the 
exemplary embodiment, the, cor responding broadcast messages are provided 
on the same designated paging channel. If a subscriber station is to receive 
30 broadcast messages, it must tune to the designated paging channel at the 
appropriate slot time to receive the broadcast pages. , 

If the subscriber station wishes to receive a corresponding broadcast 
message it must tune to and monitor the designated paging channel at the 
appropriate broadcast message slot time. As described previously the 
35 temporal relationship between the broadcast page ^ corresponding 
broadcast message may be explicitly provided in the broadcast page or ,t may 
be determined by a deterministic relationship. 

Referring to Figure 3, a message to be broadcast comprising a message 
and a header indicating the nature of the message is provided to broadcast 
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page and message generator 20. Broadcast page and message generator 20 
generates a broadcast message and broadcast page in accordance with a 
predetermined broadcast format. 

The broadcast message is provided to broadcast message buffer 24 and 
5 the broadcast page is provided to broadcast page buffer 22. Page transmit 
controller 34 provides a timing signal to provide the broadcast page in the 
appropriate slot In response to the timing signal from page transmit 
controller 34, broadcast page buffer 22 provides the broadcast page to 
encoder 27. Encoder 27 encodes the broadcast page and provides the encoded 
10 broadcast page to modulator 26. 

Modulator 26 provides the encoded broadcast page on the designated 
P a g^g channel in accordance with a signal from page transmit controller 34. 
The modulated broadcast page is provided by modulator 26 to transmitter 
(TMTR) 28, which upconverts and amplifies the broadcast page signal so as 
15 to provide the broadcast page on the designated paging channel in 
accordance with a signal from page transmit controller 34. The amplified 
and upconverted broadcast page signal is provided to antenna 30 and 
broadcast to all subscriber stations in the local area. 

In the transmission of the corresponding broadcast message, page 
20 transmit controller 34 provides a timing signal to broadcast message 
buffer 22 indicating the appropriate slot in which to provide the broadcast 
message. Broadcast message buffer 22 provides the broadcast message to 
encoder 27. Encoder 27 encodes the broadcast message and provides the 
encoded broadcast message to modulator 26. 
25 Modulator 26 modulates the encoded broadcast message on the 

designated paging channel in accordance with signals from page transmit 
controller 34. The modulated broadcast message is provided by 
modulator 26 to transmitter (TMTR) 28, which upconverts and amplifies 
the signal to provide the broadcast message on the designated paging 
30 channel in accordance with a signal from page transmit controller 34. The 
amplified and upconverted broadcast message signal is provided to antenna 
30 and broadcast to all subscriber stations in the local area. 

Referring to Figure 4, page receive controller 62 provides a slot timing 
signal to receiver 52 that causes receiver 52 to tune to and monitor the 
35 designated paging channel during the broadcast page slot. The broadcast 
page is received through antenna 50 and downconverted and amplified by 
receiver 52. Receiver 52 provides the broadcast page to demodulator 54, 
where it is demodulated and provided to decoder 56. Decoder 56 decodes the 
broadcast page and provides the decoded broadcast page to page receive 
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controller 62. Page receive controller 62 determines in accordance with a set 
of user preferences if the corresponding broadcast message is of interest to 

the subscriber station user. 

If page receive controller 62 determines that the forthcoming 
5 broadcast message is of interest to the subscriber station user, then it 
generates signals to receive the corresponding broadcast message. Page 
receive controller 62 determines the slot in which the broadcast message 

will be provided. . ■ 

Page receive controller 62 provides a slot timing signal to receiver 52 
10 that causes receiver 52 to tune to and monitor the designated paging 
channel at the broadcast message slot time. Receiver 52 receives the 
broadcast message provided through antenna 50 and downconverts and 
amplifies the received broadcast message. Demodulator 54 demodulates the 
received broadcast message and provides the demodulated broadcast 
15 message to decoder 56 which decodes the broadcast message and provides 
the broadcast message to the subscriber station user. 

In a preferred embodiment of the fourth embodiment, the broadcast 
page and broadcast message data are each provided twice in order to insure 
that two consecutive broadcast paging slots or any two consecutive 
20 transmissions of a broadcast message do not both coincide with the traffic 
paging slots of any subscriber station. Subscriber stations in the system may 
be assigned a slot cycle of a specified period, S n . Each subscriber station is 

able to choose its slot cycle from a range of slot cycles, S,, S 2 For an 

arbitrary subscriber unit, x, having a traffic slot cycle of Sn, its paging slots, Sn, 
25 will occur according to: 

Sn = (n • S n ) + F(x), (3) 

where F(x) uniformly maps a subscriber's unique station identifier to the 

30 range 0 ^ F(x) < Sn. . 

The system may also specify a broadcast paging slot cycle having 
period B where at least one slot of every broadcast cycle is used to transmit 
broadcast pages. In such a system, it may be desirable to choose broadcast 
paging slots in such a way that no two consecutive broadcast paging slots 

35 botn coincide with the traffic paging slot of an arbitrary subscriber. This can 
be done by choosing consecutive paging slots such that the distance between 
them, in slots, is not evenly divisible by any traffic slot cycle S n that is 
available to subscriber stations. 
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In the exemplary embodiment, subscriber stations are able to choose 
from a set of traffic paging cycles having period as specified by : 



5 



S n = 2 n '16, (0<In<;7) (4) 
Let the broadcast paging cycle period for all subscriber stations be specified by: 
B=2""'16 ( (0Sm$7) (5) 

10 Let b k represent a slot number relative to the beginning of broadcast cycle k. 
Then let succeeding broadcast page slots be defined by the following 



15 



recurrence relation. 

bk = (bk-i + i) mod B. 



(6) 



Note that any value of i, 1 <; i £ 15 will produce broadcast paging slots 
having the desired property of non-coincidence with traffic paging slots. 
However, in a variation on the embodiment mentioned above, subscriber 
stations may actually monitor the slot immediately preceding and 

20 immediately following their assigned slots, thus restricting the value of i 
such that 2 £ i S 14. Also note that it may be desirable to pick a value of i 
such that the distance between two broadcast pages, both of which may 
coincide with the traffic paging slot of some subscriber unit, is maximized. 
A value of i=3 has this property and is the value selected for the exemplary 

25 embodiment. In fact, any value of i which is less than and relatively prime 
to the least common factor of B and S n has this property. To insure that two 
consecutive pages Pk and Pk+1 do not both coincide with the traffic slots of 
an arbitrary subscriber station, the difference (Pk + i - Pk) must not be 
divisible by S n . 

30 a firs * method to deconflict traffic and broadcast slots, a first 

broadcast page is transmitted advertising two forthcoming broadcast 
messages, then a second broadcast page is transmitted advertising the same 
two forthcoming broadcast messages. If as described above the two broadcast 
pages are separated by a broadcast cycle plus a number of slots that is less 

35 than and relatively prime to the least common factor of B and Sn, then all 
subscriber stations can receive one or the other of the two broadcast pages. 

If in addition the two redundantly provided broadcast messages are 
similarly separated by a broadcast cycle plus a number of slots that is less 
than and relatively prime to the least common factor of B and S„ , then all 
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subscriber stations can receive one or the other of the two broadcast 
messages. The positions of the broadcast messages can be provided explicitly 
in the broadcast pages or the number of slots between the second broadcast 
page and the first corresponding broadcast message can be determined in 
5 accordance with the hashing algorithms described previously. It should be 
noted that providing more than one broadcast page or message in a given 
broadcast cycle may result in an unacceptable distribution, which can be 
fixed by the additional offset of a broadcast cycle provided between any of the 

broadcast pages or messages. 

10 In a second method to deconflict traffic and broadcast slots, a first 

broadcast page is transmitted advertising a forthcoming broadcast message, 

, then a second broadcast page is transmitted advertising the same 
forthcoming duplicate broadcast message. In this method the two broadcast 
pages are separated by a broadcast cycle plus a number of slots that is less 

15 than and relatively prime to the least common factor of B and S n ,. The 
relationship between the broadcast page and its corresponding broadcast 
message must be equal to an integral multiple of the least common multiple 

of the possible slot cycles. 

The fifth exemplary embodiment operates m injunction with any of 

20 the methods described previously for periodic broadcast paging. In the fifth 
embodiment, the transmission system provides a new page ind.cator in 
each slot in a maximum slot cycle and on every paging channel. When a 
subscriber station monitors its paging channel for traffic pages, it can 
determine from the new page indicator if it needs to monitor for new 
25 broadcast pages. This can result in a power savings for the subscriber station, 
in that it will not unnecessarily monitor for incoming broadcast pages. This 
exemplary embodiment operates in conjunction with the second third or 
fourth exemplary embodiments. 

In the exemplary embodiment, the broadcast page consists essentially 
30 of two fields. The first field referred to as the broadcast handle is used by the 
subscriber station to discriminate between those messages that it w 1S hes to 
receive and those that it does not. The second field is referred to as the 
delivery vector and as described previously tells the subscriber station to 
which channel and sub-band to tune and in which slot to receive the 
35 corresponding broadcast message. 

The broadcast handle consists optionally of four sub-fields. The 
sub-fields include source address, function code, sequence number and 
language indicator. The source address identifies the sender of the message. 
The function code indicates the subject matter of the message. The sequence 
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number identifies the version of the message, so that in the case where the 
broadcast page is provided redundantly, the subscriber station will be able to 
avoid receiving the same message twice. The language indicator indicates 
the language in which the message is provided (i.e. English, Spanish, 
, 5 French, etc.). It is not necessary for each sub-field to be uniquely specified as 
long as the aggregate broadcast handle is uniquely specified. It is, also, not 
, necessary to provide information in all of the sub-fields. 

The delivery vector consists of three sub-fields which in the 
exemplary embodiment included frequency band, channel and slot sub- 
10 fields. The frequency band sub-field specifies the frequency sub-band in 
which the corresponding broadcast message will be provided. The channel 
sub-field specifies the paging or traffic channel where the corresponding 
broadcast message will be provided. The slot sub-field specifies the slot 
number within the specified sub-band and channel where the broadcast 
15 pages will be provided. As described previously any or all of the delivery 
vector sub-fields can be provided explicitly or determined in accordance 
with a predetermined calculation format. 

It may be desirable to provide paging using a combination of the 
abovementioned techniques. For example it may be desirable to employ a 
20 more efficient broadcast paging method in general situations, but to provide 
an explicit page on all slots in a broadcast cycle in the event of an emergency 
message. 

The previous description of the preferred embodiments is provided 
to enable any person skilled in the art to make or use the present invention. 

25 The various modifications to these embodiments will be readily apparent to 
those skilled in the art, and the generic principles defined herein may be 
applied to other embodiments without the use of the inventive faculty. 
Thus, the present invention is not intended to be limited to the 
embodiments shown herein but is to be accorded the widest scope consistent 

30 with the principles and novel features disclosed herein. 

WE CLAIM: 
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CLAIMS 

! In a network containing a broadcast component where a 
2 plurality of receivers receive a single transmitted broadcast message, an 

apparatus for transmitting broadcast messages, comprising: 
4 page transmit controller means for providing a plurality of timing 

signals indicative of all slot positions 'in a predetermined maximum slot 

6 ^ broadcast message buffer means for redundantly providing said 
8 broadest message in accordance with said plurality of timing signals; _ 

modulator means for receiving said redundantly provided broadcast 

10 message for all paging channels; and 

transmitter means for transmitting said broadcast message in all slots 

12 in said maximum slot cycle on all paging channels. 

2 In a network containing a broadcast component where a 
2 plurality of receivers receive a single transmitted broadcast message, an 
apparatus for receiving broadcast messages, comprising: _ 
4 page receive controller means for providing a timing signal 

indicative of a slot in a predetermined traffic slot cycle; 
6 receiver means for monitoring an assigned paging channel at 

intervals determined in accordance with said timing signal and for 
8 receiving said broadcast message; and 

decoder means for decoding said broadcast message and for selectively 

10 providing said decoded broadcast message. 

3 In a network containing a broadcast component where a 
2 plurality of receivers receive a single transmitted broadcast message, an 

apparatus for transmitting broadcast messages, comprising: 
4 page transmit controller means for providing a plurality of timing 

signals indicative of all slot positions in a predetermined maximum slot 
6 cycle and for providing a single message timing signal; 

broadcast page buffer means for redundantly providmg a broadcast 
8 paee in accordance with said plurality of timing signals; 

P 8 broadcast message buffer means for providing said broadcast message 
10 in accordance with said message timing signal; 

m oduiato, means for receiving said redundant., provided broadcast 
pages and for providing said redundantly provided broadcast pages on ail 
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paging channels and for providing said broadcast message on all paging 
14 channels; and 

transmitter means for transmitting said redundant broadcast pages 
16 and said broadcast message. 

4 - ! In a network containing a broadcast component where a 
2 plurality of receivers receive a single transmitted broadcast message, an 

apparatus for receiving broadcast messages, comprising: 
4 page receive controller means for providing a timing signal 

indicative of a slot in a predetermined traffic slot cycle; 
6 receiver means for monitoring an assigned paging channel at 

intervals determined in accordance with said timing signal and for 
8 receiving a broadcast page; and 

decoder means for decoding said broadcast page and for providing 
10 said decoded broadcast page to said page receive controller; and 

wherein said page receive controller is further for determining in 
12 accordance with a predetermined set of user preferences a signals for 
receiving a corresponding broadcast message. 

5. In a network containing a broadcast component where a 
2 plurality of receivers receive a single transmitted broadcast message, an 

apparatus for transmitting broadcast messages, comprising: 
4 page transmit controller means for providing a page timing signal 

indicative of a slot position in a predetermined broadcast cycle and for 
6 providing a message timing signal; 

broadcast page buffer means for providing a broadcast page in 
8 accordance with said page timing signal; 

broadcast message buffer means for providing said broadcast message 
10 in accordance with said message timing signal- 
modulator means for receiving said broadcast page and for providing 
12 said broadcast page on all paging channels and for providing said broadcast 

message on all paging channels; and 
14 transmitter means for transmitting said broadcast page and said 

broadcast message. 

6. In a network containing a broadcast component where a 
2 plurality of receivers receive a single transmitted broadcast message, an 
apparatus for receiving broadcast messages, comprising: 



BNSDOCID <WO 9610895A1_I_> 



0 



PCTAJS9S/Ii389 



WO 96/10895 

20 



8 , 
10 
12 



4 



8 

10 
12 
14 



accordance with a predetermined set of user p 
receiving a corresponding broadcast message. 

• • „ » hmadcast component where a 
■ 7. in . -.wo * '^^^ message . an 

cycle and for 

Pr ° Vi trar.r^et«e 5 reln S for providing a broadcast page in 
ta accordance with -^^f^adcas, page and for providing 

broadcast message. 

CSSsrsws. - - ~ 

indicative of broadcast page slot a designaled pagin g 

• cha rjr,:— : i - — - - ' Keiving a bioadc 

- tcoder means for decoding *nd ^ 

"--^'-"^^^^l.to is further for determining in 
whe re,n sa.d * « ^ of useI prcference s a signais for 

accordance with a preaeiei 
Reiving a corresponding broadcast message. 



8 

10 
12 



t 



PCTAJS95/ 12389 

WO 96/10895 

2/4 



CDMA FREQENCY 1 
CDMA FREQENCY 2 
CDMA FREQENCY 3 



PILOT CHANNEL 
SYNCHRONIZATION CHANNEL 
PAGING CHANNEL 1 
PAGING CHANNEL 2 



CDMA FREQENCY k 



PAGING CHANNEL n 
TRAFFIC CHANNEL 1 
TRAFFIC CHANNEL 2 

TRAFFIC CHANNEL m 



B 



FIG. 2 



is ^OOID' <WO _9610895A1_L> 



WO 96/10895 



PCTAJS95/U389 





INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 H04Q7/38 



According to International Patent Classification (IPC) or to both national classification and IPC 



Ink. >nal Application No 

PCVUS 95/12389 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 H04Q H04M 



Documentation searched other than minimum documentation to the extent thaf such documents arc included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ' 



Citation of document, with indication, where appropriate, of the relevant passages 



W0.A.93 18596 (QUALCOMM INC) 16 September 
1993 

cited in the application 

see page 2, line 3 - page 3, line 25 

EP.A.O 428 126 (NIPPON TELEGRAPH & 
TELEPHONE) 22 May 1991 

see column 1, line 53 - column 2, line 31 
see column 3, line 1 - column 4, line 42 

US, A, 5 301 225 (SUZUKI ET AL.) 5 April 
1994 

see column 2, line 32 - column 3, line 30 
see column 3, line 59 - column 4, line 40 

W0.A.94 09599 (NOKIA TELECOMMUNICATIONS 
0Y) 28 April 1994 

see page 3, line 5 - page 5, line 7 

. -/~ 



Relevant to claim No. 



1-8 



1-8, 



1-8 



1-8 



Further documents arc listed in the continuation of box C. 



Patent family members arc listed in annex. 



SpcaaJ categories of died documents : 

K m document defining the general state of the art which is not 

considered to be of particular relevance 
E* earlier document but published on or after the international 
filing date 

document which may throw doubts on priority daimfs) or 
which is cated to establish the publication date of another 
citation or other special reason (as specified) 
O" document referring to an oral disclosure, use, exhibition or 
other means 

P" document published prior to the international filing date but 
later than the priority date claimed 



T" later document published after the international filing date 
or priority date and not in conflict with the application but 
a ted to understand the principle or theory underlying (he 
invention 

'X* document of particular relevance; the d aimed invention 
cannot be co ns idered novd or cannot be considered to 
involve an inventive step when the docume n t is taken alone 

"Y" document of particular relevance; the d aimed invention 
cannot be considered to involve an inventive sup when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
•n the art. 

*A" document member of the same patent family 



Date of the actual completion of the international search 



25 January 1996 



Name and mailing address of the ISA 

European Patent Office. P.B. 581* PatenUaan 2 
NL • 2210 HV Riiswijk 
Tel. ( + 31 70) 340-2040, Tx 31 651 epo nl. 
Fax: (•♦31.70) 340-3016 



Form PCT/ISA'210 (i 



BNSDOCID <WO 9610895A1_L> 



Date of mailing of the international search report 



2 0. 02. 3$ 



Authorized officer 



Gastaldi, G 



(July l*fj) 



page 1 of 2 



t 



INTERNATIONAL SEARCH REPORT 



1 Inir 

I PCI 



irul AppliMOon No 

PCT/US 95/12389 



rr , IM1C UMESTS CONSIUbHbU IU B L IlLLEVANT 



Category ' 



CittOon of document, with indication, wnerc m P y»~v 



GB A,2 244 409 (TELECOM SECURICOR CELLULAR 
RAD) ' 27 November 1991 

W0.A.90 10987 (MOTOROLA IMC) 20 September 
Teenage 3, line 9 - line 28 



1-8 



Pom. PCT.1SA.1I0 (cdMixmw- 

BNSDOCID: <WO 9610895A1J_> 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

information on patent family members 



Intei •nal Application No 

PCT/US 95/12389 



Patent document 
cited in starch report 



Publication 
date 



Patent family 
member (s) 



Publication 
date 



WU A JjIOjjD 


1 c Aft t\ n 

16-09-93 


US-A- 


5392287 


21-02-95 






CN-A- 


1082272 


16-02-94 






EP-A- 


0629324 


AC. 7"t 






FI-A- 


944057 


02-09-94 






JP-T- 


7505030 


wa uw .7 J 






SK-A- 


105394 


08-03-95 






ZA-A- 


9301406 


04-01-94 


EP-A-0428126 


22-05-91 


JP-A- 


3154437 


02-07-91 






DE-D- 


69020109 


bU \if JO 






DE-T- 


69020109 


28-09-95 






US-A- 


5146214 


08-09-92 




05-04-94 


JP-A- 


5183487 


23-07-93 


WO-A-9409599 


28-04-94 


FI-A- 


924801 


23-04-94 






AU-B- 


5113693 


09-05-94 


GB-A-2244409 


27-11-91 


N0NE 






WO-A-9010987 


20-09-90 


EP-A- 


0435964 


10-07-91 




.JP-T- 


3505273 


14-11-91 






US-A- 


5128938 


07-07-92 



Fo#rn PCT/ISA. 3JC <p*uni tmtnUy anna a) (July 19*3) 

BMSDOCID- <WO 96t0895A1J^ 



